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providesdetailsofthepaymentsystemsformanydevelopedcountries.
Financialinstitutionsandtheircustomersusetwomajorlarge-value
paymentsystemstomaketransfers:FedwireisoperatedbytheFederal
Reserve,andCHIPSisoperatedbytheClearingHouseInterbankPayments
Company,LLC(CHIPCo).Moreover,financialinstitutionsemployseparate
communicationsystemstosendpaymentinstructionsfortransfers.Payment
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instructionssubmittedtotheCHIPSpaymentqueuethatremainunsettledat
theendofthedayaretalliedandfundedonamultilateralnetbasispriorto
thereleaseofthepayments.So-calledhybridsystemshaveemergedinrecent
years,withbuilt-infunctionalitytoqueuecertainoutgoingpaymentsuntil
offsettingincomingpaymentshavearrived.
Fedwireisareal-timegrosssettlementsystemthatenablesparticipants
tosendandreceivepaymentsthroughthecentralbank.Participants
thatmaintainareserveorclearingaccountwithaFederalReserveBank
canuseFedwiredirectlytosendpaymentsto,orreceivepaymentsfrom,
otheraccountholders.ParticipantsinitiateFedwiretohandlelarge-value,
time-criticalpayments,suchaspaymentsforthesettlementofinterbank
purchasesandsalesoffederalfundsandthepurchase,sale,andfinancingof
securitiestransactions.
CHIPShasundergoneseveralchanges.Since1998,CHIPShasbeen
ownedandoperatedbyCHIPCo.CHIPSisthepremierbank-owned
paymentsystemforclearanceandsettlementoflargevaluepayments.
CHIPSisareal-time,finalpaymentsystemforU.S.dollarsthatusesbilateral
andmultilateralnettingformaximumliquidity.CHIPSistheonlylarge
valuesystemintheworldthatiscapableofsendingextensiveremittance
informationforpayments.
TheSocietyforWorldwideInterbankFinancialTelecommunication
(SWIFT)isanindustry-ownedlimitedliabilitycooperativesocietysetup
underBelgiumlawandcontrolledbyitsmemberbanks(includingcentral
banks)andotherfinancialinstitutions.SWIFTsuppliessecuremessageand
interfacesoftwaretoimproveautomationoffinancialtransactionprocesses
andtoprovideaforumforfinancialinstitutions.
Japanusesfourmajorpaymentsystemstoclearandsettleinterbank
payments.丁heBOI-NETisthecentralbank'sfundstransfersystemandis
usedtosettleinterbankobligationsincludingnetobligationsofparticipants
intheprivatesector.TheZenginsystemclearsretailcredittransfers,the
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ForeignExchangeYenClearingSystem(FXYCS)clearsmainlyyenlegs
offoreignexchangetransactions,andtheBillandCheckClearingSystem
(BCCS)clearsbillsandchecks.TheBankofJapanservesasthecentral
securitiesdepositoryforJapanesegovernmentbondsandanumberof
registrarsmakeupthesettlementanddepositorysystems.
Privatesettlementsystems,whichofteninvolvetheparticipationofthe
centralbank,alsoareimportant.InJapan,privatesystemsincludetheZengin
systemandtheforeignexchangeclearancesystem.Otherprivatesystems
includeCHIPSintheUnitedStates,EurolinEurope,EAFinGermany,and
PNSinFrance.
Amongthese,theZenginsystemusesthestandardnomenclatureofa
nationwidebankdatacommunicationssystemtoprovideinlandexchange
(transfer,etc.)betweenfinancialinstitutionsinJapan.Themanagementis
subjecttotheTokyoBankers'Association.TheZenginsystemchieflyhandles
fundsettlementsbetweenfinancialinstitutioncustomers,whereastheBank
ofJapanfinancialnetworksystemandforeignexchangeyensettlement
systemaccommodatelargesettlements.Smallbusinesstransactionsare
handledbycenters.
TheprosandconsofRTGSwerepresentedabovealongwiththe
descriptionofthenewpaymentsystem,TARGET.However,netsettlement
isstillanimportantsystem.Thesystemisadesignatedtimeordeferred-
paymentsystem.Inthissystem,balancingaccountsforlendingand
borrowingbetweenfinancialinstitutionsinvolvingpaymentoftwoormore
transactionsarecalculatedinthesettlement,whichusesthedesignated-time
netsystem.Differencesbetweentotalreceiptandtotalpaymentforeach
financialinstitutionaresettledthroughthecentralbankcheckingaccount.
Settlementsareperformedcollectivelyatafixedtime.Thissystemuses
multilateralnettingtocalculatenetamounts.
Thisapproachdecreasesliquidityrisk,and,togreatadvantage,settlement
amountsandsettlementfrequency.Thus,netpaymentisparticularlyuseful
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inthecaseoffrequentpaymentsofsmallsums.Note,however,thatifthere
arelagsinthesettlement,thecreditriskincreasesgreatly.Theliquidity
riskisthataparticipantholdsinsufficientliquidityinthesettlementasset,
disruptingtheflowofliquidityinthesystemandleadingtodelayinor
failureofitsandotherparticipants'settlements.
Authoritiesingeneralbelievethatrapidimprovementintheexpansion
ofderivativestransactionsinrecentyearsandtheITrevolution,including
telecommunicationssystems,increasecreditrisk(USDepartmentof
Commerce,2000).Financialinnovationisanothersignificantsourceof
changeintheinfrastructurelandscape.Forinstance,OTCderivatives
marketshavetraditionallybeenclearedandsettledbilaterally,typicallywith
significantmanualintervention.Asthesemarketshavegrownandback-
officecapacityhasbeenstretched,however,newautomatedinfrastructure
serviceshaveemerged.Moreover,theproblemofsystemicriskoccurs.When
participantscannotdosettlements,thisconditionspreadstoothersystem
participantsoneafteranother,andtheoperationoftheentiresystemstops
(Rochet&Tirole,1996).Concernsaboutsystemicriskshaveaccelerated
movementtotheRTGS.
WithpaymentsthatuseRTGS,thefullamountofmoneyissettledatonce
foreachtransaction.Atthistime,settlementthroughthecentralbankavoids
theconcentrationofcreditriskbetweentransactionparticipants.Moreover,
settlementinthecaseofdefaultlimitstheliabilityandgreatlyreduces
systemicrisk(BIS,1998).However,theliquidityriskisconcentrated,which
raisestheproblemofthecostsassociatedwithsecuringliquidity(BIS,1997;
Borio&VandenBergh,1993).RTGSisinferiortothedesignated-timenet
paymentintermsofefficiencyoffundsoperations.3
Thefollowingdiscussionconsidersmethodsbywhichtoreducepayment
risk.4Methodsofriskreductionincludeshorteningthelengthoftimefrom
contracttosettlementandsimultaneoussettlement.RTGShasmeritfor
bothapproaches.Otherapproachestoriskreductionincludelimitsforthe
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grantingofcreditandtheestablishmentofcreditlimitsorcaps.Thesystem
canautomaticallyexcludetransactionsthatexceedaspecifiedlimitsothat
othermethodscanbeappliedtodeterminewhethertheparticipantisina
positiontocompletethetransaction.
Inthecaseofbonds,iftwoormoretransactionswiththesamedateof
deliveryarecompletedinatime-designatednetsettlement,thesystem
calculatesthelendingandborrowingbalance.Theaccountsaresettledby
thetransferofeachparticipant'sbondaccounttoaspecificbond-keeping
organization.MostsecuritiesareimmobilizedattheDepositoryTrust
Company,whichisamemberoftheFederalReserveSystemandaregistered
clearingagencyoftheSecuritiesandExchangeCommission(SEC).TheSEC
canseekavarietyoftransactionsthroughtheadministrativeproceedings
process.Administrativeproceedingsdifferfromcivilcourtactionsinthat
theyareheardbyanadministrativelawjudge(ALJ)whoisindependentof
theCommission.
ManycountriesareinvestigatingRTGSasanoptionforbondtransactions.
Pricefluctuationsinbondsandrealestate,theso-calledeconomicmacro
risk,mayalsocontributetosystemicrisk(Rochet&Tirole,1996).The
EuroclearSystemisoperatedbyEuroclearBankSA,aBelgiancredit
institution,andistheworld'spremiersettlementsystemfordomesticand
internationalsecuritiestransactions,coveringbonds,equitiesandinvestment
funds.
4.PaymentSystemsandMonetaryPolicy
Theguaranteeofliquidityisimportantinopen-marketoperations,which
areoftencentraltomonetarypolicy.Themarketmechanismdetermines
therelativemeritsofmeasuresbywhichtoensureliquidity.Ifcapitalis
efficientlydistributed,daytimeliquiditywillnotbecharged.Toperform
transactions,liquidityshouldbeadequatetoaccommodatepayment,and
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pricedeterminationsanddealingsmustproceedsmoothly.However,sucha
markethardlyexistsineverycountryintheworld.
Capitalshouldbefreelymovedonthesameday.Arbitragewiththe
marketmechanismisindispensableforfinancialstability.TokeepRTGS
operatingefficiently,suchasystemshouldbedeveloped.Forsomepayment
systems,penaltyratesshouldbeconsideredtopreventparticipantsfrom
delayingpayments.
EventsthatinvolvedtheBankofCreditandCommerceInternational
(BCCI)eventandtheBearingsCompanyspurredthedevelopmentofthe
CLSBank.BISrecognizedtheneedtousethismeasuretoreducetheforeign
exchangesettlementrisk.
ThegoaloftheBISistoreduceforeignexchangeriskforbanksthat
specializeinsettlement.CLSwasformedtoprovidemulticurrencypayment
servicesthatreducesubstantiallytherisktofinancialinstitutionsofsetting
foreignexchangecontracts.CLSprovidessimultaneoussettlementofforeign
exchangetransactionstoeliminatetheprincipleriskthatoccursifonly
onelegofaforeignexchangetransactionissettled.Becausethisbankwas
establishedinLondonin1997,theconnectionwitheachcountryofEurope
isalsosignificant.Table3providesalistofkeydatesandmilestonesinthe
operationoftheCLSBank.
TheCLSBanklinkseachcountrywiththecentralbanksandhas
Table3CLSBankActivity
Date Activity
July,1997CLSestablishedinLondon
April,1998Systemdevelopment;operationsdesign
May,1999 Beginningofintegrationtesting
April,2001Implementationtestonsmallsumdealings
October,2001Commencementofoperations
March,2002AllparticipantsbegantousetheCLSBank
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accountswitheachcentralbank.Whenasettlementparticipantpaysinto
theCLSBank,itpaysintotheCLSaccountofthecentralbankusingthe
RTGSsystemineachcountry.TheCLSBankreceivesmoneythrougheach
country'sRTGSsystemandthentransfersmoneytothemember'saccount
usingthedescribedtransferqueuesystem.Next,theCLSBankconfirms
whetherthepaymentispossibleanddisbursespaymenttoeachmember's
accountinthecentralbankviaeachcountry'sRTGS.
AmongtheCLSBank'smanyadvantagesisalargereductionofthe
Helschtattriskfromsettlementtimelagsbecausefinalparticipantpositions
aresettledbycheckingaccounttransfersfromeachcountry'scentralbank
betweentheparticipantandCLS,therebyreducingcreditandoperational
risks.Finally,becausetheamountofmoneysettledintheCLSbankisapart
oftheforeignexchangedealings,efficientsettlementsbecomepossible.
ThereissomepossibilitythatdealingsthroughCLSwillbeactivated.
Problemsremainwithmattersofliquiditymanagement,exchangerate
changes,correspondentarrangements,thesystem,andsoon.Muchattention
hasbeenfocusedontheresolutionoftheseproblems.
CLSfunctionedeffectivelyandhelpedmaintainthestablefunctioningin
theforeignexchangemarket.TheliquidityoftheUSdollarfundingmarket
wasseverelyimpairedduringthecrisisandnon-USfinancialinstitutions,
includingJapaneseandEuropeanfinancialinstitutions,becameincreasingly
dependentonforeignexchangeswapsasasourceofUSdollarfunding.The
payment-versus-payment(PVP)mechanisminCLSsupportedtheproper
functionofthemarketbyreducingtherisksassociatedwiththesettlement
offoreignexchangetransactions.CLSeffectivelyfunctionedasabulwark
againstanamplificationofshocksthroughouttheglobalfinancialsystem
(BankofJapan,2009).
Recently,settlementandnetspecialtybankshaveappearedtoprovidea
newmeasuresfordealingwithsettlementproblems.Thesettlementspecialty
bankengagesmainlyinsettlementbusinessanddoesnotengageinlending
一104一 12
Large-ValuePaymentSystemsofFinancialInstitutions
activity.SettlementspecialtybanksplaceATMsinconveniencestoresand
otherretaillocations.Thisstrategyhastheadvantageofreducingthebank's
personnelneed;however,thecontentoftheirbusinessrequiresthatthese
bankssubscribetothesettlementsystem.Manyproblems,suchsystem
stabilityandcost,arisewiththistypeofbank.
5.Conclusion
Thepaymentsystemplaysanimportantroleinsupportingeconomic
activity.Paymentscanbeaccompaniedbyeconomicactivity.Thesuccessof
thesystemdependsuponsmoothandefficientoperation.Withthecreation
ofanewmarket,itisnecessarytoinvestinthedevelopmentofnewsystems.
Beginningcostsarehigh,andmarketparticipantsexpectmuchefficiency.
Thereasonthattheliquiditymarketissmallisthatthereisnotadequate
privateeconomicinvolvement.
Problemswithbondpaymentscanbecombatedwithincreaseduseof
DVPandIT-basedtransactions.InternationalStandardISO15022was
preparedbyTechnicalCommitteeISO/TC68,Banking,Securitiesand
RelatedFinancialServices,Sub-CommitteeSC4,SecuritiesandRelated
FinancialInstruments.Thisstandardreplacesthepreviousstandardsfor
electronicmessagesexchangedbetweensecuritiesindustryplayers,ISO
7775,SchemeforMessageTypes,andISO11521,SchemeforInterdepository
MessageTypes.
ISO15022setstheprinciplesnecessarytoprovidethedifferent
communitiesofuserswiththetoolstodesignmessagetypestosupporttheir
specificinformationflows.Thesetoolsconsistofasetofsyntaxandmessage
designrules,adictionaryofdatafields,andacatalogforpresentandfuture
messagesbuiltbytheindustrywiththeabove-mentionedfieldsandrules.
Thelinkageamongpaymentsystemsisimportant.Thefirstconcernisthe
systemicriskgeneratedwhentime-designatednetsettlementcoexistswith
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RTGSandresultsindifferentoutcomesandtransactioncancellations.This
problemworsenswhenRTGSandthenetpaymentsystemareoperatedby
differentrulesorlackacommoninfrastructure.Itisnecessarytounifythe
settlementsystem,rules,andprotocolsasmuchaspossibleineachcountry.
Increaseddisclosurewouldalsobebeneficial.Thelegalframeworkthat
governspaymentactivityaswellastheregulatorystructureforfinancial
institutionsthatprovidepaymentservicesiscomplexandshouldbe
structuredmorelogicallyandclearly.
Finally,innovationhasledtotheuseofnewinstrumentsandsystemsthat
relyincreasinglyonelectronicpaymentmechanisms.ICTdevelopmentin
thefieldispromising.
Notes
1.Paymentistheprocessofsendinganorderforpaymentanditsreceipt.Clearingisa
calculationforsettlement.Thenettingandconfirmingofapositionareincludedinthis
process.Settlementisatransferofmoneythatshouldbefinal.
2.TheRTGSsystemsineachEUcountrybegantobeconstructedinthese2-3years.The
BankofJapanmadecheckingaccountandgovernmentbondsettlementsRTGSamong
theBankofJapansettlementsonJanuary4,2001,andhasextendedtheoperatingtimefor
onlinecheckingaccounttransfers.
3.Temporaryliquiditydeficitsmayresultforavarietyreasons,suchasbankruptcyand
computerdowntime,atthetimeofthesettlement,whichaffectsthecreditor'sreceipt.
4.Thisriskcausesirrecoverabledamage,alongwiththesettlementbreach,duetothe
deteriorationofafinancialsituation.Principalrisk(principalorcapitalrisk)andprice
fluctuationrisk(marketrisk)areincludedinthis(BIS,1997).TheHelshutatriskoften
indicatesforeignexchangesettlementrisk.The1991BCCIeventisarepresentative
example.
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